Regulation of epithelial ion transport by aldosterone through changes in gene expression.
The year 2003 marks the 50th year since the unfolding of the chemical structures of both aldosterone and DNA. Since the recognition in the early 1960's that aldosterone and its cousin cortisol act through DNA binding proteins that alter gene transcription, research on these corticosteroid hormones and their receptors has attracted fervent attention, both for their importance in endocrine physiology, and as model systems for understanding gene regulation. Recently, aldosterone has emerged as arguably the single most important physiological regulator of extracellular fluid volume and blood pressure in mammals, and has been implicated in a variety of disease states in humans. Moreover, its principal receptor, the mineralocorticoid receptor is increasingly recognized as an important therapeutic target for the treatment of hypertension and congestive heart failure, as well as an important model system for understanding aspects of gene regulation. This increased insight into the functional and pathophysiologic importance of aldosterone has been accompanied by increased insight into its cellular and molecular mechanisms of action. Aldosterone acts in a variety of epithelial and non-epithelial tissues to influence extracellular fluid volume, blood pressure, salt appetite, and can under the appropriate conditions cause cardiac fibrosis. This review will address the current view of aldosterone's molecular mechanism of action in epithelia focusing primarily on the classical MR and on a particular MR target gene, SGK1.